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Abstract 
This  paper  a  Malmquist  productivity  index  group  performance  for  two  time  period  applicable  for 
measuring human development index. Those objections human development index (HDI) as one of the 
methods proposed in the year (1990) introduced and each year is used in report human development UN to 
resolve it. One of the main source of development, productivity and it is obvious that knowing the factors 
influencing productivity for managers, economists and policymakers is essential. The Malmquist index 
evaluates the efficiency change over time. In the non-parametric framework, the DEA-based Malmquist 
productivity index group performance for two time period can be decomposed into two components: one 
measures the input technical efficiency change and another one measures technological change between 
two periods. The new approach is applied to the some countries of the Asia as A group and the some 
countries  of  the  Europe  as  B  group.  Human  development  is  benchmark  on  the  basis  of  empirical 
observations of best practice group, and we can the comparison of Progress and decline A and B groups 
performance. 
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1 Introduction 
Results of researches in the field of development in the past 60 years proves that this development are 
complex and multidimensional being is possible, but not inevitable necessity. Facts  show that a little 
countries consistently fast economic-social  growth are due to the millions of its citizens are of poverty, 
degradation, misery and collapse survive, in contrast with the natural and human features many countries 
in the class gap-man drowned on the level of  poverty and weakness are added every day. The human 
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suffering  and  environmental  difference  and  illiteracy  that  they  are  not  measured  reasonably  and 
scientifically. When ranking countries according to the grade development production (GDP) per capita 
access patterned are a number of factors are not considered. Because GDP only measures the current state 
does  little  predictive  power.  Therefore  the  measurement  of  human  development  must  be  different  in 
several  indicators.  The  human  development  index  (HDI)  in  develop  in  the other  measurement  that  is 
complementary (GDP), and is based on three components- longevity, academic success and per capita 
income. The (HDI) is that for measuring, the conditions of real life one country are not considered the 
environmental situation, using of income or the important way. Other methods is also presented Neumayer 
[13]. In computing (HDI) the equal weights indicate the DMU according to the researcher recognize. In 
this article, our purpose is use from Malmquist productivity index for evaluation two groups in two time 
period.  The  Malmquist  index  evaluates  the  efficiency  change  over  time.  The  concept  of  Malmquist 
productivity index was first introduce by Malmquist (1953), and has further been studied and developed in 
the nonparametric framework by several authors. See for example, Fare and Grosskopf [12] and Thrall 
[10]. It is an index representing Total Factor Productivity grows of a decision making unit (DMU), in that 
it reflects progress or regress in efficiency along with progress or regress of the frontier technology over 
time under the multiple inputs and multiple outputs framework [14]. The Malmquist productivity index 
can be decomposed into two components: one measuring the technical change and the other measuring the 
frontier shift. Camanho, A.S. and Dyson, R.G. (2006) develops concept to two groups. This paper evaluate 
human  development  index  based  on  group  Malmquist  productivity  index  for  two  time  period.  We 
construct  an  index  that  reflecting  the  relative  groups  performance  in  two  time  period,  which  can  be 
decomposed  into  two  indexes,  first  for  the  comparison  of  efficiency  change  and  another  index  for 
comparison of technological change. We provide a computational method for the extension the Malmquist 
index group A in relation to group B of time t to time t+1. The model is applied to data of Southeast Asia 
and West Europe from human development report UN. 
 
2 The theoretical human development index 
Human development index (HDI) is the method that in which the states base on factors such as national 
per capita income, literacy rate, education, health, nutrition and life expectancy at the beginning of birth 
are reviewed gathered. The index of the year (1990) by the United Nations to measure the development of 
countries based therefore be determined and announced. 
In the dimensions of development human development have the features that must be analysis separately. 
The indicators in HDI can be summarized to three indices, longevity, educational success and standard of 
life. Longevity is measured according to life expectancy from birth and is for 25 to 85 years old. For 
measuring the educational success, two variables are chosen, first, adult literacy and second the proportion 
of first, second and third educations. Two variables are measured according to percent. The standard of life 
is as per capita domestic product (GDP), that is measured as the rate of purchasing power in American 
dollar from 100 to 40000. HDI components except the GDP can be calculated according to the formula: 
 
 
 
min max
min


 Index  
 
  is the real amount of country for specific choice and Min  and Max  are minimum and maximum. 
Calculate the income index is slightly more complicated and up logarithm values should be considered.  
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The educational success index is computed by : 
education attainment index=2/3* adult literacy index + 1/3 * first, second and third educations Then the 
simple  average of these three index obtained. By getting normal of amounts in HDI obtained that is 
domain 0 to 1.  
 
2.1. Data Envelopment Analysis 
Consider n decision making units (DMUj : jJ={1,…,n}) which each DMUj is using inputs xij , i=1,…,m, 
to produce outputs yrj , r=1,…,s by using inputs xij , i=1,…,m,.  Let the input and output vectors for DMUj 
be Xj = (x1j,…,xmj)
t and Yj = (y1j,…,ysj)
t , respectively. For DMUj it has been assumed that Xj , 0  Xj 0 
and Yj , 0  Yj . 0   The relative efficiency of the DMUp, pJ relative to the others is obtained from the 
following model. This model is called input-oriented CCR envelopment form  
 
             Min  
, ,..., 1 , .
1
m i x x t s ip ij
n
j
j   

   
           1
, 1,..., ,
n
j rj rp
j
y y r s 

 
                              (1)
 
           . ,..., 1 , 0 n j j     
*   is that optimal value objective function model (1), and Called efficiency value of DMUp.  Obviously 
that  *  is strictly greater than zero and is smaller than or equal to one, that is 0 <  1
*   . 
DMUp is CCR-efficient (technical) if and only if  . 1
*   Otherwise, DMUp is CCR-inefficient.   
 
2.2. Review of program evaluation methods 
First Charnes et al. [5] proposed a method to separate the DEA efficiency measure into two components. 
The first One only applied to the context within which the DMU is required (i.e. connected with programs, 
policies or environmental conditions) and another are indicates internal managerial inefficiency. Only a 
few theoretical development of program evaluation methods are reported. Elyasiani and Mehdian (1992, 
1995); Cummins et al. (1999); Golany and Storbeck (1999), Brockett and Golany (1996); Brockett et al. 
(1998). Cook et al. (1998) extended the methods for dealing with considering groups in DEA (see [7]). 
 
2.3. Malmquist productivity index 
Malmquist productivity index were introduced by Caves et al[11], Fare et al. [12] constructed the DEA-
based Malmquist productivity index as the geometric mean of two Malmquist productivity index which are 
defined by a distance function T (.) and referring to the technologies at time periods t and t+1.  Fare et al. 
decomposed  Malmquist  productivity  index  into  two  components,  one  measures  the  input  technical 
efficiency  change  and  another  one  measures  technological  change  between  two  periods.  Malmquist 
productivity index calculation requires two single periods and two mixed period measures.  The technical  of 12 4 Journal of Data Envelopment Analysis and Decision Science                                                                                                                              
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efficiency score for DMUp in time periods t and t+1 is found as optimal value to one of the following 
linear programming model:  
             Min k T
k  ) (
'  
, ,..., 1 , .
'
1
m i x x t s
k
ip
k
ij
n
j
j   

   
          
'
1
, 1,..., ,
n
kk
j rj rp
j
y y r s 

 
                                                                                                      (2)
 
           . ,..., 1 , 0 n j j     
Where  } 1 , { ,
'   t t k k . Fare et al. [12] defined an input-oriented productivity index as the geometric mean 
of  the  two  Malmquist  indices  developed  by  Caves  et  al.  (1982),  referring  to  the  technologies  at  time 
periods t and t+1, for a particular DMUp, pJ = {1,…,n} is given as    
1
1 1 1 1 1 2
,1
1
( , ) ( , )
.
( , ) ( , )
t t t t t t
p p p p p p tt
t t t t t t
p p p p p p
T X Y T X Y
L
T X Y T X Y
    



 
                                                                                                   (3)
 
 
1 ,  t t L >1 indicates productivity gain, 
1 ,  t t L <1 indicates productivity loss, and 
1 ,  t t L =1 shows no change in 
productivity from time t to t+1. 
 
3 Malmquist-based performance measures for groups of DMUs operating under different condition 
Camanho and Dyson [6] developed measures for the comparison of performance of groups of DMUs 
operating under different programs or environmental conditions. They proposed that the index can be 
multiplicatively decomposed into an index reflecting the differences in efficiency spreads within each 
group and an index reflecting the differences in productivity between the group best practice frontiers. 
Consider  A   DMUs in group A, using inputs 
m A R X   to produce outputs
s A R Y   , and  B   DMUs in 
group B, using inputs 
m B R X    to produce outputs 
s B R Y   . Input- output vector as  ) , (
B
j
B
j Y X for 
B j  ,..., 1  are  represented as  the  DMUs  operating  in  group  B.  Input - output  vector  as  ) , (
A
j
A
j Y X for 
A j  ,..., 1  are represented as the DMUs operating in group A.  ) , (
B
j
B
j
A Y X T represents the input distance 
function  for  a  DMU  in  group  B  with  respect  to  the  frontier  of  group  A.  They  define  comparison  of 
performance between two groups of DMUs (group A and B) as follows:  
1
1 1 2
11
11
11
( , )) ( ( , ))
.
( ( , )) ( , ))
A A AA
BB BB
B A A A A A
jj j j j j AB
A B B B B B
j j j j jj
T X Y T X Y
I
T X Y T X Y
  
 



 
 

 


                                                                         (4) 
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The above formula decomposes into the following sub-components: 
  
1
11 2
11
11
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( ( , )) ( ( , ))
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( ( , )) ( ( , ))
AB AB
AB AB
B A A B B B
j j j j jj
A A A A B B
j j j j jj
T X Y T X Y
T X Y T X Y
 
 
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




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

                            (5)
 
 
The  first  ratio  compares  within -group  efficiency  spreads.  The  other  ratio  evaluates  the  productivity  gap 
between the frontiers of the two groups. They set  
1
1
1
1
( , )
( , )
A A
B B
A A A
jj j AB
B B B
jj j
T X Y
IE
T X Y
 
 



 



                                                                                                                  (6)
 
and 

AB IF    
1
11 2
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( ( , )) ( ( , ))
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( ( , )) ( ( , ))
AB AB
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B A A B B B
j j j j jj
A A A A B B
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 
 



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                                                      (7)
 
 
A value of 
AB IE less than one indicates that the efficiency spread is smaller in DMUs of group A than in 
those of group B. A value of 
AB IF  less than one indicates greater productivity of the frontier of group A 
compared to group B.  This index satisfied the circular relation. The Malmquist productivity index group 
A relation to group B as follows:  
 
             Min Y X T
A
p
A
p B  ) , (  
., j j p
jB
st X X 

 
                                                                                                                               (8)
 
           , p
B j
j j Y Y  

  
           . 0 B j j     
If group A at time t at PPS and DMUp of group B at time t+1  unit under performance, then model as 
bellows: 
 
            Min Y X T
F k
p
F k
p
k
E  ) , (
, , '  
', , .,
k E k F
j j p
jE
st X X 

                                                                                                                          (9) 
           ,
, , ' 


E j
F k
p
E k
j j Y Y    
           . 0 E j j     
 
Which E, F{A,B} and k ,k'{t,t+1} .Since 2
4=16 therefore we have 16 models of the above type, that 
depended on times t , t+1 and groups A, B.  Compare the measure to performance between the two groups 
DMUs in the two time periods are defined as follows: 
 
 
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In the first bracket, first ratio evaluating the mean of evaluated mean distance with respect to boundary of 
A group at time t, DMUs for group A at time t, is divided by the mean distance for DMUs, of group B at 
time t. The another ratio has the same interpretation. The fourth ratio  evaluating the mean of evaluated 
mean distance with respect to boundary of A group at time t,  DMUs for group A at time t+1, is divided by 
the mean distance for DMUs of group B at time t+1. Another ratio has the same interpretation. Since we 
have no reasons for ranking a boundary for A or B at time t and t+1, we chose the Geometry mean s. The 
overall index of a value less than unity  indicates better performance in group A than in group B of time t 
to time t+1. The overall performance can be decomposed into two components: 
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The applicability of the method was illustrated in the context of a comparison of two groups of DMUs. 
The first comparing efficiency spread for groups at times t and t+1. second the productivity gap between 
the frontier of two groups at the above time. The first component is called  efficiency spread at two times 
and denoted by 
1 ,  t t
AB IE  It is a value which equals distance Geometry  mean for DMU's with groups frontier 
at time t and t+1 that states: 
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The value of 
1 ,  t t
AB IE lesser than one shows that the efficiency spread  in DMU's for group A is less than  
group B at the times t and t+1 . Another component compares in productivity total index for two groups A 
and B for DMU's. The index for distance evaluating between better treatment for frontier  of groups A and 
B at times t and t+1 is stated as: 
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The value of 
1 ,  t t
AB IF   less than one shows that the frontier of group A in regard to group B at the times t 
and t+1 has had more productivity. The case stated was for two groups. In general if the comparison of 
more than two groups is important for us we state that the index in transition relation expressed by Frisch 
(1936) is satisfied as follows:  
, 1 , 1 , 1.
t t t t t t
AB BC AC IE IE IE
                                                                                                                                (14) 
So, the efficiency spread index for two groups is compared at  times t and t+1,  
1 ,  t t
AC IE  and the above 
formula is attained in comparison to these time periods. The frontier productivity index is not satisfied 
always in transition relation. To establish conditions see Fare and Grosskopf [13]. 
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4 Numerical Example 
In the current section, we employ Malmquist index for evaluating two groups A and B at two times 
where group A of the ASIA includes sixteen DMUs and group B of the EUROPE includes nineteen 
DMUs, each DMU contains one inputs and four outputs at any time. Data give from human development 
report UN for 2004 and 2007 years. 
Table 1 shows the data of inputs and outputs of 16 DMUs for group A at time t, table 2 shows data of 
group A at time t+1.  Table 3 and table 4 show inputs and outputs of DMUs for group B at time t and t+1, 
respectively. 
 
Table 1: The inputs and outputs data 16 DMUs for group A at time t. 
 
DMUs  Life expectancy 
at birth 
Adult literacy rate  Combined  gross 
enrolment ratio in 
education 
GDP  per 
capita 
Bangladesh  65.7  53.5  52.1  1241 
Brunei Darusalam  77  94.9  77.7  50200 
Bhutan  65.7  52.8  54.1  4837 
Cambodia  60.6  76.3  58.5  1802 
China  72.9  93.3  68.7  5383 
Hong Kong  82.2  99  74.4  42306 
Indonesia  70.5  92  68.2  3712 
Japan  82.7  99  98.5  33632 
Korea, Rep. of  79.2  99  98.5  24801 
Lao  People
,s 
Dem.Rep. 
64.6  72.7  59.6  2165 
Myanmar  61.2  89.9  56.3  904 
Philippine  71.6  93.4  79.6  3406 
Singapore  80.2  94.4  85  49704 
Sri Lanka  74  90.8  68.7  4243 
Thailand  68.7  94.1  78  8135 
Viet Nam  74.3  90.3  62.3  2600 
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Table 2: The inputs and outputs data 16 DMUs for group A at time t+1. 
 
DMUs  Life expectancy 
at birth 
Adult literacy rate  Combined  gross 
enrolment ratio in 
education 
GDP  per 
capita 
Bangladesh  63.3  41  57  1870 
Brunei Darusalam  76.6  92.7  77  19210 
Bhutan  63.4  47  49  1969 
Cambodia  56.5  73.6  60  2423 
China  71.9  90.9  70  5896 
Hong Kong  81.8  94  77  30322 
Indonesia  67.2  90.4  68  3609 
Japan  82.2  99  85  29251 
Korea, Rep. of  77.3  92  95  20499 
Lao  People
,s 
Dem.Rep. 
55.1  68.7  61  1954 
Myanmar  60.5  89.9  49  1027 
Philippine  70.7  92.6  82  4614 
Singapore  78.9  92.5  87  28077 
Sri Lanka  74.3  90.7  63  4390 
Thailand  70.3  92.6  74  8090 
Viet Nam  70.8  90.3  63  2745 
 
 
Table 3: The inputs and outputs data 19 DMUs for group B at time t. 
 
DMUs  Life expectancy 
at birth 
Adult literacy rate  Combined  gross 
enrolment ratio in 
education 
 
GDP  per 
capita 
Austria  79.9  99  90.5  37370 
Belgium  79.5  99  94.3  34935 
Denmark  78.2  99  101.3  36130 
Finland  79.5  99  101.4  34526 
France  81  99  95.4  33674 
Germany  79.8  99  88.1  34401 
Greece  79.1  97.1  101.6  28517 
Iceland  81.7  99  96  35742 
Ireland  79.7  99  97.6  35812 
Italy  81.1  98.9  91.8  30353 
Luxembourg  79.4  99  94.4  79485 
Macedonia TFYR  74.1  97  70.1  9096 
Netherland  79.8  99  97.5  38694 
Norway  80.5  99  98.6  53433 
Portugal  78.6  94.9  88.8  22765 
Spanish  80.7  97.9  96.5  31560 
Sweden  80.8  99  94.3  36712 
Switzerland  81.7  99  82.7  40653 
United Kingdom  79.3  99  89.2  35130 
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Table 4: The inputs and outputs data 19 DMUs for group B at time t+1. 
   
DMUs  Life expectancy 
at birth 
 
Adult literacy rate  Combined  gross 
enrolment ratio in 
education 
 
GDP  per 
capita 
Austria  79.2  99  91  32276 
Belgium  79.1  99  95  31096 
Denmark  77.3  99  101  31914 
Finland  78.7  99  100  29951 
France  79.6  99  93  29300 
Germany  78.9  96  93  22205 
Greece  78.3  99  89  28303 
Iceland  80.9  99  96  33051 
Ireland  77.9  99  99  38827 
Italy  80.2  98.4  89  28180 
Luxembourg  78.6  99  85  69961 
Macedonia TFYR  73.9  96.1  70  6610 
Netherland  78.5  99  98  31789 
Norway  79.6  99  100  38454 
Portugal  77.5  92  89  19629 
Spanish  79.7  98  96  25047 
Sweden  80.3  99  86  33040 
Switzerland  80.7  99  96  29541 
United Kingdom  78.5  99  93  30821 
 
 
Table5. Comparison between groups A and B at times t, t+1. 
 
                       
 
 
 
Note that the element below the diagonal of the matrix is the inverse of the value in the upper part of the 
matrix.  
Table 5 shows the results of comparison of productivity between two regional frontiers of group A and 
group B at times t,t+1. From Table 5 it can be concluded that value smaller than unity indicates the 
productivity in group A is greater than the productivity in group B at times t,t+1. That is, it can be 
concluded that the countries of group A have human development better than from group B. 
 
Table6: Index for the comparison of efficiency spread (
1 ,  t t
AB IE ) in two groups A and B. 
 
                  
 
 
 
Note that the element below the diagonal of the matrix is the inverse of the value in the upper part of the 
matrix. 
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Table 6 reports the results of the component of the index in (
1 ,  t t
AB IE ) relating to the comparison of the 
efficiency spread between two groups A and B at times t,t+1. From Table 6 it can be concluded that value 
smaller than unity indicates the productivity  spread in group A is greater than the productivity spread in 
group B at times t,t+1. 
 
Table7: Index for the comparison of efficiency between two frontier (
1 ,  t t
AB IF ) in two groups A and B. 
 
       
 
 
 
Note that the element below the diagonal of the matrix is the inverse of the value in the upper part of the 
matrix. 
Table  7  reports  the  results  of  the  component  of  the  index  in  (
1 ,  t t
AB IF )  relating  to  the  comparison  of 
productivity between two groups A and B at times t,t+1. From Table 7 it can be concluded that value 
smaller than unity indicates that group A has a frontier with greater productivity from group B at times t, 
t+1. 
 
5 Conclusion 
This  article  a  Malmquist  productivity  index  group  performance  for  two  time  period  applicable  for 
measuring human development index. The Malmquist index evaluates the efficiency change over time. In 
the non-parametric framework, the DEA-based Malmquist productivity index group performance for two 
time period can be decomposed into two components: one measures the input technical efficiency change 
and another one measures technological change between two periods. The Malmquist productivity index 
for groups decomposes it into two parts. First comparing efficiency spread for groups at times t and t+1. 
second  the  productivity  gap  between  the  frontier  of  two  groups  at  above  times.  Conventionally,  the 
Malmquist productivity index is used comparing the productivity of a certain DMU at two different time 
periods,  that  in  general  any  two  DMUs  can  be  used  in  the  method.  This  method  for  determining 
progression and regression of certain groups of Asian countries and some countries in Europe as groups A 
and B took the data from the UN human development index for 2004 and 2007 has been obtained. Apply 
the method  Malmquist productivity index group performance for two time period reveals that the group A 
of the Asian countries during the period 2004 and 2007 compared to B the countries Europe in the same 
period  of  human  development  have  had  more.  Table  three  5,6  and  7  witnesses  productivity  index, 
productivity spread index and change the frontier respectively in the three tables because that smaller units 
are, because of better off group A compared to B are be. One reason is that Asian countries are developing 
and to achieve standards of living are working.  
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